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Outline	  for	  today	  

	  •  Introduc8on	  to	  the	  web	  applica8on	  –	  What	  is	  the	  purpose?	  

•  Website	  walk-‐through	  –	  Where	  is	  the	  informa8on	  and	  how	  to	  query	  it?	  

•  Overview	  of	  the	  Cancer	  and	  Data	  Types	  	  

•  Advantages	  and	  Limita8ons	  

•  Analysis	  Features	  –	  ‘Clickaly8cs’	  

•  Viewing	  and	  Interpreta8on	  of	  results	  

•  Example	  Case	  -‐	  TCGA	  Breast	  Cancer	  dataset	  (2012	  Nature	  publica8on)	  

•  Advanced	  OncoQueryLanguage	  (OQL)	  -‐	  Key	  words	  and	  Codes	  

•  References/Tutorials/FAQ/Pre-‐set	  queries	  

•  Q&A	  
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OUTLINE	  



What	  is	  the	  cBioPortal	  for	  Cancer	  Genomics?	  

•  Developed	  and	  maintained	  by	  the	  Computa8onal	  
Biology	  Center	  @	  MSKCC	  –	  www.cbioportal.org	  

•  The	  portal	  stores	  genomic	  data	  from	  large	  scale,	  
integrated	  cancer	  genomic	  data	  sets	  	  

•  Provides	  simple	  download	  of	  small	  data	  slices	  
•  Common	  uses	  
–  Omics	  data	  visualiza8on	  and	  exploratory	  analysis	  
–  Pa8ent	  portal:	  match	  pa8ent	  to	  drugs	  &	  clinical	  trials	  
–  Iden8fica8on	  of	  biomarkers	  and	  therapeu8c	  targets	  
–  Evalua8on	  of	  MDx	  and	  DTC	  test	  results	  

INTRODUCTION	  
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Cancer	  and	  Data	  Types	  

•  Pa8ent	  samples	  from	  22	  different	  8ssues	  
•  56	  cancer	  datasets	  totaling	  15506	  samples	  
•  Cancer	  Cell	  Line	  Encyclopedia	  (CCLE)	  
•  Mul8ple	  data	  types	  –	  Muta8ons,	  Copy	  
Number,	  mRNA/miR	  expression,	  methyla8on,	  
protein/phosphoryla8on	  data	  
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DATABASE	  



Advantages	  

•  Comprehensive	  coverage	  of	  
TCGA	  datasets	  

•  Standardized	  analy8cs	  
•  Visualiza8on	  modes	  
•  Clinical	  data	  made	  available	  
•  Cross-‐cancer	  explora8on	  
•  Dataset	  filters	  
•  Programma8c	  interfaces	  

Limita&ons	  

•  No	  representa8on	  of	  non-‐
TCGA	  data	  

•  More	  focus	  on	  genomic	  as	  
compared	  to	  transcriptomic	  
data	  
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Querying	  across	  all	  cancers	  
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QUERY	  SETTINGS	  

Select	  cancer	  study	  

Select	  data	  type	  

Enter	  gene	  symbols	  



Genera&ng	  results	  across	  cancers	  
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VISUALS	  &	  INFERENCE	  
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CANCER	  TYPES	  

Cross-‐cancer	  altera&on	  summary	  for	  AKT1,	  PTEN,	  AKT1S1,	  AKT2,	  FOXO1,	  FOXO3,	  MLST8,	  MTOR,	  PDPK1,	  
PIK3CA,	  PIK3R1,	  PIK3R2,	  RHEB,	  RICTOR,	  RPTOR,	  TSC1,	  TSC2	  (56	  studies	  /	  17	  genes)	  



Muta&on	  Chart	  for	  Query	  Gene	  
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VISUALS	  &	  INFERENCE	  
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TCGA	  Breast	  Nature	  2012	  
•  Comprehensive	  molecular	  portraits	  of	  human	  breast	  tumours	  

•  Tissues	  -‐	  Primary	  breast	  cancers	  
•  Assays	  –	  	  

–  genomic	  DNA	  copy	  number	  arrays,	  	  
–  DNA	  methyla8on,	  
–  	  exome	  sequencing,	  	  
–  messenger	  RNA	  arrays,	  	  
–  microRNA	  sequencing	  and	  	  
–  reverse-‐phase	  protein	  arrays	  

•  Findings	  
–  Soma8c	  muta8ons	  in	  only	  three	  genes	  (TP53,	  PIK3CA	  and	  GATA3)	  occurred	  at	  >10%	  

incidence	  across	  all	  breast	  cancers;	  	  
–  numerous	  subtype-‐associated	  and	  novel	  gene	  muta8ons	  including	  the	  enrichment	  of	  

specific	  muta8ons	  in	  GATA3,	  PIK3CA	  and	  MAP3K1	  with	  the	  luminal	  A	  subtype.	  
	  

•  Nature.	  2012	  Oct	  4;490(7418):61-‐70.	  doi:	  10.1038/nature11412.	  Epub	  2012	  Sep	  23.	  
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VISUALS	  &	  INFERENCE	  



Querying	  Single	  Cancer	  Datasets	  
QUERY	  SETTINGS	  

3/20/14	   NCI	  CCRIFX	  CORE	  LEIDOS	  BIOMED	   11	  

Select	  cancer	  study	  

Select	  omic	  profile	  

Select	  pa&ent	  set	  

Enter	  gene	  symbols	  



Screenshot	  of	  Results	  
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CLICKALYTICS	  

Q:	  Are	  there	  any	  differences	  between	  PIK3CA	  and	  
TP53	  muta<ons	  in	  this	  sample	  set?	  



Basal	  samples	  have	  more	  TP53	  muta&ons	  and	  	  
Luminal	  A	  samples	  have	  more	  PIK3CA	  muta&ons	  
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CLICKALYTICS	  

BASAL	   LUMINAL	  A	  



Mutual	  Exclusivity	  Sta&s&cs	  
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CLICKALYTICS	  

Indicates	  if	  altera.ons	  in	  the	  
specified	  genes	  for	  the	  

selected	  cases	  is	  significant	  
for	  mutual	  exclusivity	  and/or	  

co-‐occurrence.	  



Kaplan-‐Meier	  Survival	  Curve	  
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CLICKALYTICS	  

Ovarian	  Serous	  Cystadenocarcinoma;	  Sequenced	  Tumors:	  (316);	  BRCA1	  and	  BRCA2	  



ADVANCED	  OQL	  
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Modifying	  earlier	  query…	  
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CLICKALYTICS	  



3/20/14	   NCI	  CCRIFX	  CORE	  LEIDOS	  BIOMED	   18	  

…displays	  specific	  informa&on	  

No	  clear	  correla<on	  between	  PIK3CA	  and	  TP53	  altera<ons	  to	  Overall	  Survival	  
status	  in	  this	  subset	  of	  80	  Basal	  pa<ents	  (display	  Survival	  Curve	  on	  Live	  Demo)	  

CLICKALYTICS	  

ALIVE	   DEAD	  
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Thanks!	  

Q&A	  
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